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RFP - Red Fluorescent Protein



Learning Objectives

Engage complex system spanning multiple 
related models. 

Systems thinking - chunking sub-processes into 
unified concepts 

Engage Inductive reasoning to interpret 
observations in the context of underlying systems.













The ends of the 1° 
transcript are 

modified to provide 
stability. 

  
The 5’ end has a 7 

methyl Guanine cap.

The 3’ end has many 
Adenine nucleotides 

added to create a 
“poly A tail”.







Initiation of Translation

Met-tRNA binds to start with
initiation factors.

Small subunit binds to mRNA

Large subunit binds
Met-tRNA in P site

Second tRNA binds to A site

First peptide bond forms

Ribosome slides one amino acid
Met-tRNA is released



Only one of the three reading frames encodes the protein. 
The open reading frame has a start and stop and the in-

frame sequence between that encodes ubiquitin.



Nuclear Localization Signal (NLS)
required to move proteins from the 

cytoplasm into the nucleus

Protein with NLS binds to Importin.
Important interacts with Nuclear Pore Complex 

and moves into nucleus
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The	following	summarize	the	regulation	of	the	CDKI		

•Transcription	of	the	CDKI	gene	is	controlled	by	
transcription	factors	regulated	by	cell	signaling.			
•Processing	of	the	CDKI	mRNA	is	regulated	by	RNA	
binding	protein,	transcription	of	which	is	also	regulated	
by	cell	signaling.	
•When	only	the	Division	signal	is	present,	only	
transcription	of	the	CDKI	gene	is	activated.	
•When	Division	and	Adrenalin	signals	are	both	present,	
transcription	of	both	CDKI	and	the	RNA	binding	protein	
genes	is	activated.			
•When	both	genes	are	transcribed,	the	RNA	binding	
protein	blocks	the	acceptor	site	of	Intron	1	of	the	CDKI	
gene,	causing	Exon	2	to	be	excluded	from	the	CDKI	
mRNA.	
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Results Construct(s)	
Used Interpretation

T32. The	nucleus	glows	red	
and	green.

Matt's	
Construct

The	cell	was	exposed	to	only	the	Division	Signal.														
A	NLS	is	encoded	in	Exon3	of	the	CKDI	gene.

F33.
The	cytoplasm	glows	
green	and	the	nucleus	
glows	red.

Matt's	
Construct

The	cell	was	exposed	to	only	the	Division	Signal.										
The	NLS	is	encoded	in	Exon	3	of	the	CKDI	gene.

F34.
The	cytoplasm	glows	
red	and	the	nucleus	
glows	green	and	red.	

Keisha's	
Construct	
and	Matt's	

	The	cell	was	exposed	to	Division	Signal	and	
Adrenalin.		An	NLS	is	encoded	in	Exon	2	of	the	
CDKI	gene.		

T35. The	nucleus	glows	red.		 Matt's	
Construct

	The	cell	was	exposed	to	Division	Signal	and	
Adrenalin.		An	NLS	is	encoded	in	Exon	1	of	CDKI.		

T36. The	cytoplasm	glows	
red	and	green.			

Matt's	
Construct

	The	cell	was	exposed	to	only	the	Division	signal.												
No	NLS	is	present	in	the	CDKI	protein.

T37. The	nucleus	glows	red. Keisha’s	
Construct

The	cell	was	exposed	to	Division	Signal	and	
Adrenalin.										The	NLS	is	encoded	in	Exon	1.

The	following	questions	use	the	diagrams	of	Keisha	and	Matt’s	constructs	

Problem	[32-37]		These	problems	provide	a	Result,	and	describe	which	Construct	
was	used.			
	Your	job	is	to	determine	whether	the	Interpretation	properly	predicts	the	
Results,	given	the	construct	used.			
If	they	do,	it	is	True	if	they	don’t	it	is	False.	



Results Construct(s)	
Used?? Experimental	Conditions

B38
.

The	nucleus	glows	red	and	
green. ???

The	cell	was	exposed	to	only	the	Division	
Signal.														A	NLS	is	encoded	in	Exon1	of	the	
CKDI	gene.

E39.
The	cytoplasm	glows	red	and	
the	nucleus	glows	red	and	
green.

???
The	cell	was	exposed	to	only	the	Division	
Signal.										The	NLS	is	encoded	in	Exon	3	of	
the	CKDI	gene.

E40. The	nucleus	glows	green	and	
the	cytoplasm	glows	red.	 ??? 	The	cell	was	exposed	to	Division	Signal	and	

Adrenalin.					The	NLS	is	present	in	Exon	2.

C41. The	nucleus	glows	red.		 ???
	The	cell	was	exposed	to	Division	Signal	and	
Adrenalin.		An	NLS	is	encoded	in	exon	3	of	
CDKI.		

E42.	 The	cytoplasm	glows	red. ???
	The	cell	was	exposed	to	only	the	Division	
signal.												No	NLS	is	present	in	the	CDKI	
protein.

C43. The	nucleus	glows	red. ??? The	cell	was	exposed	to	Division	Signal	and	
Adrenalin.										The	NLS	is	encoded	in	Exon	3.

Problem	[38-43]		These	problems	provide	a	Result	and	the	Experimental	Conditions,	and	
your	job	is	to	determine	which	constructs	must	have	been	used	to	produce	those	results,	
given	the	conditions	stated.	
The	answers	you	can	provide	for	each	problem	are:	

a.		Only	Keisha’s	construct	could	have	been	used.	
b.		Only	Matt’s	construct	could	have	been	used.	
c.		Either	Keisha	or	Matt’s	construct	could	have	been	used.		The	results	stated	could	
have	been	produced	with	either	construct.	
d.		Both	constructs	must	have	been	used	in	the	cell	together.	
e.		No	construct	or	combination	of	constructs	could	have	produced	the	results	stated.	



First Practice
Introduced in class 
Assessed with Clicker Questions 





First Practice
Introduced in class 
Assessed with Clicker Questions 

Second Practice
Worksheets in Discussion section 
Take Discussion Triple Quiz 

Final Assessment
Exam 3



Improvement on Alt Splice Distant Causation Model



Learning Objectives

Engage complex system spanning multiple 
related models. 

Systems thinking - chunking sub-processes into 
unified concepts 

Engage Inductive reasoning to interpret 
observations in the context of underlying systems.




